Aim To establish the efficacy of a brief motivational intervention compared to feedback only when delivered in an emergency department for reducing alcohol use and problems among young adults. Design Two-group randomized controlled trial with follow-up assessments at 6 and 12 months. Setting Level I Trauma Center. Participants A total of 198 18-24-year-old patients who were either alcohol positive upon hospital admission or met screening criteria for alcohol problems. Intervention Participants were assigned randomly to receive a one-session motivational intervention (MI) that included personalized feedback, or the personalized feedback report only (FO). All participants received additional telephone contact 1 month and 3 months after baseline. Measurements Demographic information, alcohol use, alcohol problems and treatment seeking. Findings Six months after the intervention MI participants drank on fewer days, had fewer heavy drinking days and drank fewer drinks per week in the past month than did FO patients. These effects were maintained at 12 months. Clinical significance evaluation indicated that twice as many MI participants as FO participants reliably reduced their volume of alcohol consumption from baseline to 12 months. Reductions in alcohol-related injuries and moving violations, and increases in alcohol treatment-seeking were observed across both conditions at both follow-ups with no differences between conditions. Conclusions This study provides new data supporting the potential of the motivational intervention tested to reduce alcohol consumption among high-risk youth.
INTRODUCTION
The highest rates of alcohol consumption and problem drinking in the United States are among 18-25-year-olds, with approximately 41% of young adults engaging in heavy episodic drinking (five or more drinks on one occasion) in the past month [1] . Young adults have the highest rate of alcohol-related traffic deaths, and in the past 3 years unintentional alcohol-related deaths have increased significantly in 18-24-year-olds [2] . Despite their high level of risk, adolescents and young adults are less likely than older adults to perceive a need and less likely to present for treatment for alcohol and substance abuse [3] .
As many as 47% of injured trauma patients have positive blood alcohol levels and approximately 40% of trauma patients with negative blood alcohol levels meet criteria for current alcohol dependence [4, 5] . Urgent care settings provide an opportunity to reach young adults who might benefit from intervention, and brief interventions conducted in these settings have proved useful with adults in reducing both alcohol consumption and alcohol-related injuries when compared to controls [6, 7] . Brief interventions for alcohol are recommended for medical settings [8] including emergency departments (ED; [9] ), and are now mandated in trauma centers [10] .
Brief intervention studies conducted in medical settings have typically followed guidelines of motivational interviewing (MI; [11] ), which is a client-centered, directive method for enhancing intrinsic motivation to change by exploring and resolving ambivalence. MI is guided by four principles: expressing empathy, developing discrepancy, rolling with resistance and supporting self-efficacy. MI has proved effective in reducing problem drinking among adult drinkers [12, 13] and college students (see [14] for review), and with adults, young adults and highrisk adolescents in the ED [15] [16] [17] . MI is particularly well suited for use in an ED in that it is used easily with patients at all levels of readiness to change [11] . Relative to no-treatment control groups the evidence in favor of using MI in the ED is strong.
Personalized feedback about a patient or client's alcohol use and alcohol-related risks is almost always included in brief interventions and MI sessions. Personalized feedback typically includes gender-and age-based normative information about alcohol use rates and specific information about personal risk levels [18, 19] . Personal feedback per se does not require the presence of a counselor and its delivery takes considerably less time than a full MI. As a very brief but personalized and educational approach it is an ecologically valid alternative to in-person counseling, and in studies of college students there is support for its efficacy as a stand-alone intervention [20] [21] [22] . Given the personnel required to deliver MIs as well as the additional time required, above and beyond the time associated with personalized feedback, the question arises as to whether personalized feedback only would have the same impact as a full MI. This question is especially pertinent for working in an ED where time and clinical personnel are most valuable. Because this question has not been addressed in an ED setting, the present study was designed to do so.
The objective of this study was to examine the efficacy of a brief MI that included personalized feedback compared to a feedback only (FO) condition when delivered in an ED setting with a sample of young adult patients with drinking problems. We selected an active comparison condition without controlling for contact time, as MI has already been shown to be superior to a no-treatment group, and we wished to test it in a real-world setting against an intervention with proven efficacy in a similarage population. We provided booster sessions 1 and 3 months after the intervention for both conditions, as additional contact following treatment is recommended by clinical guidelines [23, 24] . Given the additional counseling that the MI provides, we hypothesized that patients who received MI would show lower levels of consumption and alcohol-related problems at 6-and 12-month follow-up than those receiving FO.
METHODS
Patients between the ages of 18-24 years at a level 1 trauma center in Rhode Island were invited to participate in the study between January 2000 and June 2003 if they were treated in the ED and: (a) had a blood alcohol concentration (BAC) greater than 0.01% according to a biochemical test, (b) reported drinking alcohol in the 6 hours prior to the event that caused their visit or (c) scored 8 or higher on the Alcohol Use Disorders Identification Test (AUDIT; [25] ). Excluded were patients who did not speak English, had a self-inflicted injury or were in police custody. After establishing eligibility, research counselors conducted a mini-mental status examination which included being able to remember and explain important components of the study. Counselors used the results of the mini-mental examination and clinical judgement to establish readiness for consent and assessment. All procedures were approved by the university and hospital Institutional Review Boards and all participants gave written informed consent. Counselors administered baseline assessments using a laptop computer (30-45 minutes), after which patients were assigned randomly to a treatment condition (by the project coordinator using a random numbers table).
Counselor training and supervision
Counselors were nine bachelor's and master's level clinicians with previous experience. Counselor expertise level was intended to be similar to (non-research) clinicians who might conduct these interventions in medical settings. Counselors received approximately 30 hours of training in MI, which included readings, exercises, viewing demonstrations and extensive observed roleplaying of MI techniques and the specific project protocol. Weekly supervision in MI was conducted by the second author. Patient reports of therapist behavior (see below) were also reviewed to ensure standardization.
Follow-up assessments
Follow-up assessments were conducted 6 and 12 months after baseline by research assistants blind to intervention condition. Participants received a $25 gift certificate for participating at baseline, $15 cash for the 1-month booster, $30 for the 3-month booster, $40 each for 6-and 12-month follow-ups, and a $30 bonus if all follow-ups were completed within 1 month of their due dates.
Measures
The time-line follow-back (TLFB; [26] ) method was used to measure alcohol use for the 30 days prior to the ED visit, and prior to the 6-month and 12-month follow-up appointments. Number of days drinking, number of heavy drinking days (Ն five drinks for men, Ն four for women), and average drinks per week were calculated. Alcohol-related consequences were measured using the Rutgers Alcohol Problem Index (RAPI; 27), which had a 3-year time-frame at baseline and a 6-month window at each follow-up (Cronbach's alpha = 0.90). Other measures included a count of alcohol-related injuries (Adolescent Injury Checklist; [28] ), frequency of driving within an hour of drinking one or more drinks [29] and five items measuring counseling or treatment for alcohol problems. For the injury, driving and treatment measures, information collected at baseline reflected the past year; 6-and 12-month follow-ups reflected the past 6 months and were combined to reflect the year of follow-up. Driving records from participants' State Department of Motor Vehicles were reviewed, from which driving violations, including alcohol-related violations, for the 1 year before and after baseline were extracted.
Patient perception of the interventions was measured by seven items reflecting session process and content (Cronbach's alpha = 0.70; Table 1 ). Patients who completed follow-up interviews provided the name of an informant who was contacted to provide a collateral report of the patient's alcohol use (number of heavy drinking days) and alcohol consequences using a modified RAPI.
MI condition
The MI (30-45 minutes) was delivered in the ED and incorporated open-ended exploration, personalized feedback, support for self-efficacy and discussion about patients' alcohol use and associated risky behaviors [30] . Session components included establishing rapport, assessing motivation for change, enhancing motivation and establishing goals for change. A worksheet was used to outline the patient's reasons for change and barriers to change. A graphic personalized feedback report was derived from the baseline assessments and included normative information about consumption, summaries of the patient's alcohol-related consequences and indicators of risk, and was discussed in the MI session to enhance motivation. If the patient was interested in discussing change, a goal worksheet containing reduction and cessation strategies was used to facilitate this process. Patients received copies of the worksheets and feedback report, and handouts about alcohol risks and local treatment facilities.
Telephone booster sessions were conducted 1 and 3 months after baseline. The 1-month booster (20 minutes) started with an assessment (30-day TLFB) of the patient's past-month drinking. The counselor then reviewed the patient's goals from the first session and inquired about progress. Goals were adjusted or new goals set. For the 3-month booster (25-30 minutes), patients completed a short assessment battery of alcohol consumption and problem measures described above. A new feedback sheet about the patient's recent behavior relative to their baseline report was generated and reviewed, and a copy mailed to the patient. Progress toward goals since the first booster was reviewed and new goals were generated and discussed.
FO condition
Patients in FO received the same baseline assessment and computer-generated personalized feedback report as those in MI. Counselors introduced the report as providing information about how much the patients drink and what happens when they drink, and how they compare to others their age. Conversation with the counselor was minimal, but any questions or concerns were addressed appropriately. Contact lasted 1-3 minutes. Patients received the same handouts as in MI. One month after baseline patients in the FO condition received a telephone call from the counselor, which consisted only of the assessment described in the MI section above (5-10 minutes). At 3 months FO patients completed the The first item was answered on a five-point scale from 1, 'not at all satisfied', to 5, 'very satisfied'. The other items were answered on a four-point scale from 1, 'strongly disagree', to 4, 'strongly agree'. a This item was added to the measure after the start of the trial, which resulted in a lower n. **P < 0.01; ***P < 0.001. same assessment as MI patients (10-15 minutes) and were mailed a new feedback sheet identical to the one used in the MI booster.
Data analysis
Patients who were randomized to condition were followed-up and included in analyses, regardless of whether boosters were completed. Frequency distributions were evaluated for normality and outliers adjusted [31] . The driving after drinking variable was logtransformed to correct for positive skew. The alcoholrelated injuries measure was also positively skewed but remained skewed after transformation, so was dichotomized. For continuous measures, repeated-measures analysis of variance (ANOVA) or analysis of covariance (ANCOVA) were conducted. Repeated-measures c 2 analysis was used for dichotomous outcomes.
Clinical significance was evaluated using the Jacobsen & Truax [32] reliable change index which determines the reliability of change that occurred following an intervention by comparing change in participants from baseline to follow-up to the standard error of measurement of the outcome. The reliable change index = x1 -x2/√2(s1√1-rxx) 2 , where x1 = baseline score, x 2 = 12-month score, s1 = the standard deviation of the baseline score and rxx = the test-retest reliability of the measure (0.96) [33] . Jacobsen & Truax also recommend defining a cut-off point to establish when an individual's behavior falls into a normal distribution. In our sample, using a cut-off 2 standard deviations (SD) from the baseline mean of average drinks per week (recommended by Jacobsen & Truax when a normative population is not available) resulted in a cut-off of 0. As this is not a reasonable cut-off we did not use a cut-off score, which limited us only in that we were not able to establish the proportion of individuals who were 'recovered' (i.e. reliably below the cutoff), a distinction not particularly important in this sample. Using a 95% confidence interval around the baseline score, we determined the proportion of participants in each condition who were reliably improved or reliably worse.
RESULTS
A total of 198 patients (111 BAC positive, 40 self-report positive and 47 AUDIT-positive) were randomized. Information about these three groups is presented in Table 2 . Patient eligibility and enrollment are shown in Fig. 1 .
Baseline differences
Patients' descriptive information is presented in Table 3 . Patients in FO had more years of school, but no other significant differences in demographics, consumption or alcohol problems between the conditions were detected. There were no significant differences in the proportion of patients assigned to the intervention conditions for each counselor.
Treatment fidelity
Items reflecting non-specific counseling techniques and session quality (i.e. 'the counselor was easy to talk to', 'the counselor gave me the chance to ask questions' and 'how satisfied were you with the session?') did not differ between conditions but MI patients, compared to FO, gave higher ratings for the counselors on MI-consistent topics (Table 1) .
Booster sessions
Booster 1 was completed by 81.6% of patients in MI and 92.0% in FO, c 2 (1, n = 198) = 4.66, P < 0.05. Booster 2 was completed by 73.5% of patients in MI and 90.0% in FO, c2(1, n = 198) = 9.09, P < 0.01.
Follow-up assessments c
2 and t-test analyses showed that completion rates for 6-and 12-month follow-up assessments (83.3% and 81.3%, respectively) did not differ by gender or condition. Six-and 12-month completers had higher baseline numbers of drinking days, t(196) = -2.48, P < 0.05, heavy drinking days, t(196) = -3.26, P < 0.05 and drinks per week, t(196) = -3.08, P < 0.01 than non-completers.
Intervention outcomes
Separate repeated-measures ANOVAs were conducted on number of days drinking, heavy drinking days and standardized drinks per week for the two follow-ups. For all these measures time effects were significant, with both groups significantly reducing their consumption from baseline to 6-and 12-month follow-up (see Table 4 ). In Table 2 Blood alcohol concentration (BAC) and AUDIT total score by trial entry status. addition, treatment ¥ time interactions were found on all three consumption measures. Follow-up tests showed that the MI group had significantly greater reductions in consumption than FO on all three consumption measures at both 6 and 12 months ( Table 4) . Analyses of covariance were also conducted on the three consumption outcomes at 6 and 12 months, with the baseline value as the covariate, with similar results. From baseline to 12 months MI patients reduced consumption by 45-53%, depending on the measure, whereas FO reduced consumption by 11-18%. The clinical significance evaluation of these findings using the Jacobsen & Truax [32] method indicated that 38.5% of the patients in MI and 19.3% in FO had reliably reduced their use (drinks per week) at the 12-month follow-up, whereas 5.1% and 8.4% had reliably increased their use in MI and FO, respectively. Follow-up one-way ANOVAs on the three consumption outcomes at both follow-ups indicated that there were no counselor differences in outcomes.
Measure BAC + (n = 111) M (SD)

Self-report (n = 40) M (SD) AUDIT (n = 47) M (SD)
An ANCOVA was conducted with 12-month RAPI scores using the baseline score as a covariate; treatment condition effects were not significant. Repeated-measures ANOVA was used to analyze the drinking and driving scores, with no significant results. Repeated-measures ANOVA on the number of moving violations revealed a significant time effect, F(1, 123) = 5.38, P < 0.05, indicating a reduction in moving violations at the 12-month followup but no time ¥ condition interaction. Alcohol-related driving violations were very low (3.7% of the sample at baseline and 1.6% at follow-up), so were not analyzed between groups. A repeated-measures c 2 analysis with the alcohol-related injury data revealed a significant time effect, c 
Collateral reports
Collateral reports were completed for 126 (76.4%) and 125 (77.6%) of patients who completed 6-and 12-month follow-ups, respectively. Correlation between patient and collateral report on number of heavy drinking days in the past 6 months was 0.54 (P < 0.001) at 6 months and 0.59 (P < 0.001) at 12-month follow-up. Correlation between patient and informant on alcohol problems (RAPI score) was 0.48 (P < 0.001) at 6 months and 0.44 (P < 0.001) at 12 months. Between-groups analyses conducted on the collateral report on number of heavy drinking days, covarying the participant's report of heavy drinking days at baseline, resulted in a significant between-groups difference at 6 months, F(1, 102) = 4.94, P < 0.05, but not quite a significant difference at 12 months, F(1, 109) = 3.60, P < 0.06, both favoring MI.
DISCUSSION
Reductions in alcohol use, alcohol-related injuries and moving violations, and increases in treatment seeking, were seen in alcohol-involved young adults following our brief interventions in a busy ED. Administering a full MI showed greater efficacy than FO on several measures of consumption, an effect that persisted up to 12 months. The magnitude of the effect of MI was striking: patients who received the full MI reduced their consumption three to four times as much as FO patients, and over one-third of the MI group showed clinically significant and reliable improvement in consumption 1 year following the intervention. However, there were non-significant differences between groups at baseline on some variables which may have given participants in the MI group more 'room' to reduce their drinking. Therefore, interpretation of the within-groups effects on these variables should be made with caution. Nevertheless, FO does not appear to improve outcomes in our sample of young adults. Enrollment of participants was inclusive of patients who either had alcohol detected in the ED or a history of alcohol problems. Thus, the heterogeneity of this sample supports the external validity as well as the generalizability of our findings. That we did not find group differences on alcohol problems is somewhat puzzling, especially as an earlier study of MI with a similar age group showed an impact on alcohol-related negative consequences, but not consumption, after 6 months [16] , although this inconsistency in findings across studies is not unusual [34] . It is possible that the personalized feedback had a direct harm reduction effect, whereas the in-person MI was necessary to affect alcohol use. Alternatively, effects on use may have emerged as a result of the boosters. There is evidence that alcohol use is reduced among patients for several months following discharge from an ED [35] , suggesting that a one-session MI may add relatively little to the motivational effects of ED treatment [15] . Boosters may have strengthened the effect of the intervention and allowed effects on use to emerge, providing support for clinical guidelines that recommend telephone or in-person follow-up after MI. Alternatively, the time effects that we observed could be a reaction to the trauma of the event, to the overall treatment received in the ED, to the assessment procedures, or to a combination of these factors. Reactivity to assessment procedures is certainly a possible explanation, as has been illustrated recently in MI findings with a college student population [36] .
Further elaboration on the study's limitations is warranted. It is important to note that we did not have a no-treatment control group in this study and, as mentioned above, nor could we control for the effects of our assessment battery or medical treatment in the ED itself. Both these factors may lead to reductions in alcohol use and related behavior. Further, the lack of a control group prevents us from being able to conclude that the reductions in consumption that occurred in both groups were a function of our interventions. The lack of equivalence in counselor contact time between conditions also allows for an alternative explanation of our favorable findings for MI. Nevertheless, given the evidence in support of MI with this population and the mandate to conduct brief interventions with alcohol-involved patients treated in trauma settings, we believe including a no-treatment group or controlling for contact time were less important than testing a briefer ecologically valid approach in this applied setting.
It is also important to note that it would have been ideal to have objective verification of fidelity, but audiotaping treatment was not feasible in our ED. Indeed, we started the study audiotaping sessions but found that the tapes could not be rated confidently due to the quality of the recordings, so we discontinued audiotaping. Nevertheless, patient assessments of treatment content and process suggested that MI principles were being followed. An additional limitation of the present study is that the sample was limited to young adults, and the results may not generalize to other age groups.
Another concern is that the FO group completed boosters at higher rates than did the MI group. However, if the boosters reduce risk for future alcohol consumption, this difference in completion rates should serve to make the groups more similar and therefore our results may actually underestimate the effects of the MI. Finally, this study did not address experimentally the effect of adding the boosters to the MI, so we are unable to state whether the additional contact had incremental effect over the baseline session.
In sum, this study is the first to compare two active interventions with ED patients and to demonstrate an effect on alcohol use among young adults in an ED. While both the interventions studied hold promise as lowintensity methods for reducing alcohol-related injuries and mortality in this high-risk population, only the full MI impacted alcohol consumption through a 12-month Numbers of subjects included in analyses vary for the different measures due to different rates of follow up at 6 and 12 months (e.g. n at 6-month follow-up were 79 for MI and 86 for FO), and to the combination of data from different follow-up time-points to get a 1-year time-frame (RAPI, driving, driving violations, alcohol-related injury and alcohol treatment).
a The RAPI (Rutgers Alcohol Problem Index) was administered at baseline but the measure reflected the previous 3 years. The baseline value was used as a covariate in analyses but as the time-frame of the measure was different at follow-up, the baseline values are not presented. Analysis of covariance was the analytical approach and means presented are adjusted means. Baseline and follow-up measures were log-transformed for analysis due to skewed distributions. Original scores are presented for interpretational clarity.
c Reports obtained for 78.8% of participants who had licenses at baseline and 88.8% at follow-up. *P < 0.05; **P < 0.01; ***P < 0.001. MI: motivational interviewing; FO: feedback only.
follow-up. Nevertheless, it is possible that FO is the more cost-effective option. Unfortunately, limitations in our methodology preclude our being able to test this hypothesis. Future studies should replicate these results and determine the cost-effectiveness of a full MI compared to feedback only when delivered in an ED setting.
